Reduced pyruvate decarboxylase and increased glycerol-3-phosphate dehydrogenase [NAD+] levels enhance glycerol production in Saccharomyces cerevisiae.
This investigation deals with factors affecting the production of glycerol in Saccharomyces cerevisiae. In particular, the impact of reduced pyruvate-decarboxylase (PDC) and increased NAD-dependent glycerol-3-phosphate dehydrogenase (GPD) levels was studied. The glycerol yield was 4.7 times (a pdc mutant exhibiting 19% of normal PDC activity) and 6.5 times (a strain exhibiting 20-fold increased GPD activity resulting from overexpression of GPD1 gene) that of the wild type. In the strain carrying both enzyme activity alterations, the glycerol yield was 8.1 times higher than that of the wild type. In all cases, the substantial increase in glycerol yield was associated with a reduction in ethanol yield and a higher by-product formation. The rate of glycerol formation in the pdc mutant was, due to a slower rate of glucose catabolism, only twice that of the wild type, and was increased by GPD1 overexpression to three times that of the wild-type level. Overexpression of GPD1 in the wild-type background, however, led to a six- to seven-fold increase in the rate of glycerol formation. The experimental work clearly demonstrates the rate-limiting role of GPD in glycerol formation in S. cerevisiae.